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Introduction* 


Subsequently, Stolle (1838) obtained a patent upon the ground 
that sulphurous acid would act as a decoloiizing substitute for bone 
black. Other investigators, including Merge, Boulon (l8‘ir)) and 
Melsen (1849), carried out extensive experiments on llie application 
of clifTerent sulphites, such as sulphite of lime, sulphite of alumina, 
etc., to this problem. The results, however, were unsatisfactory 
and impracticable, and consequently the idea of their application 
was abandoned. 

The keen lescarches along the above linCvS did not remain con- 
fined to beet sugar fabrication, but soon spread to the sugar cane 
countries, for in the colony of Mauritius in 1865, Dr. leery conducted 
successful expel iments, which have been of appreciable bcncfil to 
the industiy in that islancU His method was shortly alterwards 
introduced into Java. 

Opinions as to the value of sulphurous acid as a purifying 
agent, and the most effective method of its application, wcie for a 
long time by no means concordant. The next patent, gi anted to 
Seyfertli (1869) was issued upon the basis of intioducing the acid 
directly into the vacuum pans during the boiling of syiup. Tliis 
piocess came into vogue in Germany and France, but certain 
technical difficulties caused it to be gradually abandoned. 

Numerous subsequent expei iments, extending over a numbei of 
years, have elucidated to a great extent the ptoblern encountered in 
applying sulphitation processes. Proniinenl among tiie numerous 
mvestigatois who have been engaged in tins field of reseaicli «aie 
Basset, Fiadiss and Schulze. It was not till however, that 

tiie sulj:)bilalion process in sugai fabncatioii was finally established. 
Thus was chiefly due to the exhaustive leseaiclies of BaltuL, 

In the sugar cane countiies, where this piocess has made lapid 
strides, and is at the present day playing the most impoitaiU part 
m tlie maiiufacLure of superiot white plantation sugai, it is o\adeni 
that it has been, ever since its establishment, the subject of exten- 
sive experiments and consideiable impiovenients. Diuing recent 
years the knowledge of this process in cane sugai fahiication has 
been gieatly extended, notably as tlie lesult of valuable lesearches 
by Dr, Zerban, Harloff, Hazewinkel, and otbcis. 
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tank* This healing pioccss is kepi up for bomc hvc hours, during 
which lime volatile impurities of low boiling point will have 
escaped/’ 

'‘Subsequently the lUiid mass is discharged into a closed furnace, 
“or so^called ‘cornue/ in which its lemperatuio is furtlier raised 
“to 400^’ C by means of coal* The distillation of llie sul[)hur is 
“conducted by leading tlie sulphui vaiiours into a cooling chanihei. 
“The lemperatLiie prevailing in the interioi of this chanihei is 
“ giadually brought to about 130'"' C, so that the distillate accunui- 
“laies at the bottom as a liquid, which is tapped oil' (roni tunc to 
“ tunc to be cast into the ciisiomaiy loini of lodvs/’ 

Nature and Properties, ““ Sulphui <'xists in seveial alloliopK' 
modifications, but the most impoilant one iii oui case is the ordinal y 
or ihombic sulphui, the properties of which aic thcrefoie dealt with. 
Commeicial roll sulphui has an aveiage spetilic weiglit of to 
2*0, Its composition is naturally subject to consideialde vanalioiis. 
Itstlian and Fiench sulpluus usually contain %'J to 90*1 p<M (‘ent. 
of sulphui, 2*4 per cent, to 0*2 pet cent, ol ash and 0*1 pci cent, 
of aisenic, An official analysis of tlie Javanese sulphui gives the 
following hguies : — Sulphui 99 8 pei ( ent., nioistuie 0*0*1 per cent., 
ash 0*02 percent., aisenic absent. Obviously this kind ol sulpluu 
is exceptionally puie, 

Connnercial sulj)hiu (oims yellow < lyslals wliu h nu'R at 113 C, 
ignite in au at 250' C, and bod at 'M5^* C uiulcu nidinat\ piessuic. 

On Ignition the sulpluu bums with a t hauit lenstu* blue ilanu* ; 
just above the boiling point the vapour isoi.ingc y(41ow in coinui 
but on continued licatmg it daikens, Ixvoiiung d<‘C]) H*d at 300"’ C, 
wlule at higliei tcmpeuUiues it again lightens, bi'conung straw • 
yellow at (>50^' C. 

Otliei Intel esling phenomena aie wulncssed w'hen sulpluu is 
heated above its melting point. The solid melts to a pale yellow 
liquid, which on continued healing giadually daikens and becomes 
more \'iscous, the maximum viscosity occuiiing at (80^^ C, tlie 
product being then daik led m coloui. On liuthei heating the 
viscosity diminishes, while the coloiu teniams the same. 
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Al the same time, small quantities of sulphur trioxicle (SGii) are 
formed, which render the fjas obtained by this combustion moie or 
less foggy. 

Properties of Sulphurous Acid.— He for c proceeding furtiier, it 
may be well to considei those pioperties of sulphurous acid which 
may play an important part in the process of its generation and 
practical application. 

Sulphui dioxide is a colourless gas, possessing a chaiacteiistic 
sufTocating odour. 1 1 is more than twice as heavy as air, Us specific 
gravity being 2*26. It is readily soluble m water, its solubility at 
various Icmpeialures being as follows 

1 volume of water at 0^’ C dissolves 79*79 vols, SO2 
1 n » ^0^ n 39*37 „ „ 

I „ n W „ 18-77 „ „ 

Tlie solution is stiongly acid, and is legurdcd as sulj’iluirous 
acid, the gas having enteied into chemical union wiili the water*— 
SO:^ d- \-hO - VlSOi 

When siilphiuoiis acid gas is lieated to 1200^ C it entiiely 
decomposes into oxj^gen and sulpliiu, thus:“ » 

SG. - S -I (). 

In contact with an excess of n\yg(‘n, Llu‘ sulphurous anhydndc 
will be tiansfoimed into sulplninc anliydndc * — 

SO. -h O SO4 

[liese two lattci actions aie ot consideiable mipoi lance, being 
detrimental to the successful employment o( SO' as a ]ninlying 
agent in sugar manufac tuie. 

According to expenments conducted by Moisin-Ocon, the dis- 
sociation takes place even below 1200^ C, namely, at 800^-906^ C. 
When this temperature is leachcd, a senes ol dissociation piocesses 
occui, v/s., fust of all, SO<.iiUo S and G2, and this excess of oxygen 
enteis into combination wuh SGi to form SG<; and again Sih into 
SO2 and O. 

When dealing with humid gas, the unavoidable formation of 
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Generation of Sulphurous Acid, 

Precautionary Measures to be observed, — The essential points 
to be borne in mind in connection with the geneiation of siilpluiious 
acid gas» and the constiuction and aiianp^emcnl of sulphiuous acid 
pioducing plants, are comprised in the following, 

The sulpluir is almost exclusively burnt in a cast-iron combustion 
ciianibeij into which the aii necessary foi the (’oni bust ion may he 
introduced eitlier by compiesston oi suction, 

Air Regulation. -The regulation of the ()uaniity of air is of 
:grcat impoitance, foi we have seen that lack of aii invoh^es an 
incomplete combiislion ol the sulpliur, which in its iuin promotes 
the occur! ence of sublimated sulphur in the pipings, and on the 
other hand, an excess of air lenders tho saturation gas. generated 
loo dilute, which affects the sulphitation piocess. 

Taking the latter point into consideration, theiefore, it is im- 
poitant that the sulphur fmnaces should always be kepi within 
reasonable dimensions, otherwise an excessive volume of aii would 
be necessaiy for keeping the sulphur burning; at the same time it 
is desiiable to establish a con ect leJationship betweem the sixe of 
furnace and the an compressoi. 

Combustion Temperature.- 1C\< cssi\ t onibnstioii lempiJtaLLiics 
should be avoided; otherwise, as piexiously sLali'd, disso< latioii of 
the sulpliuious anhydtirle is ajit lo oecui, m wliK'h tase a <eitain 
amount of sulpluii m the foimof vapoiu is entiaiiKHl m the pipings, 
and nn cooling becomes ie-( lyslalli/ed, ultimal<^ly i'aiising the 
pipings to become (hoked. 

Sublimators, In spUe ol all (aic and snjxM \ ision, tins pheno- 
nuMion, railed sublimation, is bound lo (x t in to amoieoi less extent, 
heiK c it IS iinpoiative Lo [aovide sucli insUilhiiiuns with a sublimatoi, 
iittccl Willi an effective walci -cooling dcMcc. 

Drying the Air,— Further, it is essential that the air should bo 
diied pnor lo entering the combustion cluimber. 

Although it has been repeatedly proved that humid an incoiitro- 
veitibly piomoles the foinialion ol sulpliunc acid, and in spile of 
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GENERATING PLANTS 
FOR SULPHUROUS ACID GAS. 

Sulphitation Vessels lor Juice and Syrup. 

There are a great number of typos of installations foi the genoia- 
lion of siilphinous acid gas. The simplest, but at the same time 
niosl primitive instalhition imaginable* is such as is still to be met 
with in a mini her of factories in Mauritius. 

The plant usually consists of a couple of miniature cliimney-like 
iron furnaces, the top-ends of which aie coimected with thesulphila- 
tion vessels by means of piping. The an required for the combustion 
of the sulphur is diawn into the combustion chainbei by means of 
an injecting airangenient (Ginaicl), which catties the sulphur fumes 
forward directly mlo the sulphitation vessels by means of steam. 

Owing to the absence of gas purifying and cooling devices, il is 
evident that this manner of operation invohesa geneiation of impuie 
saturation gas, m addition to the occurnmee of sulphuiic acid and 
subliniation piodiicts. In a few cases gas w'ashcis and subliniators 
are employed. 

Anothei appaiatus met with m a few fa( tones on that island, 
which appeals to be appiccuiled ow'ini* to its sinqilu ity, ('heajuiess, 
and alleged efficiency, is shown in l"ig, I, a desciiption' of w'hich is 
as follows : — 

The installation is composed of 

A sulphitation tank A. 

A cast non luinace B, piovuled w Uli a slide aiianged in siu li a 
inannei as to lecluce the amount ol an enteimg liie chaml^ei to a 
mmiimim, 

A icfngeiating sublimator C. 

A washei D, winch consists ol a lectanguiai vessel ol solid 
antnnonized lead, divided vertically into two compaitments by means 


iHaissrit, Soci<5td dcs Chinubtes de Mam ice, 10 Pi. 
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of a leaden paitilion, leaving a conimunicaling space between the 
compartments of one inch fioni the bottom. This ariangenient 
enables the washing of the sulpluuous gas to be carried out. The 
gas is diawn by an iniectoi E through the Avater, thus ridding it of its 
hnpnriiies. Juice inlet is 1, juice outlet 2, the Avashed gas enters 
injector chamhei by a, and steam by 4. 

The gas wasliei contains about 20 litres oi water, which is 
changed at inUnvals of eight houis. The quantity of sulphuric acid 
contained in the walei, according to analyses taken on diffeleiit 
occasions, vaued fioni 16 to 28*6 gt ms. peu litre, giving an aAWage of 
guns. o( 01 too gnus, per wasliei dining eight hours’ work. 
At tile end of the milling season, a gicyish powder is found to 
adhere to the paitition, puncipally composed of sulphates and 
sulphites of lead, silicon, tiaces of non, etc. 

The main advantages attiihiitod to the gas Avasher aie that it 
ic tains the SCA foinicd dining the combustion piocess, and also the 
impurities of the sulpluu whicli Inue not been deposited in the 
snbhniator. 


Qtiarcz Sulphitation Installatioxv, 

We now come to an installation which enjoys a wider lange of 
a[)plication, and may lie mcl willi in hevi siigai as w’ell as in cane 
sugar factories, nanudy the (Juaie/ Sulplntalion Tlanl, It belongs 
to the class ot loiUmiious sul[)lntatu)n appaiatus, and owing to its 
simplicity as well as eflicioiu \ , it is imuh appus lated. 

the mstallalion Lonsists of an ingenious combination of an air 
di yei, sulphur iin nace, suhhniatoi , )uue pump and sulplntalion tank, 
wdnch enlne ariangenient takes iqi but a small space. 

1 he sulpluu IS burnt in a lectangular comhustmn i haniber L. 
d he tray on Avhich the snlphui iscliaiged is mo\ cable lor the purpose 
of introducing llie lattei, and aUo foi cleaning ; the dooi may be 
opened without the sulphiu lumes escaping into tlie atmospliere. 
Ihe air is diawn fiom underneath through an an drying device S, 
composed of a chamber containing several layers of (juicklime, and 
thence into the combustion chamber. 
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the non^ or slightly sulphitated juice up and forces it into the injector 
F, whence it cnculates downwards tiirough the column Q, drawing 
the sulpluirous acid gas with it into fhe laigei division of tlie tank. 
The juice is thus conliiuioiisly kept In circulation, until tlie requiiod 
degree of aciditv is obtained, 'i'he actual sulpliitation process there- 
fore occius in the vertical column, where llie gas and juice are 
intimately mixed. 

I'he gas winch has not been absoibcd will bubble tlnough the 
juice in the lank. The sulphitation tank is piovicled with a test box 
p, and a run-off pipe R. 

The sulphitation process is con ti oiled by regulating the quantity 
of juice to he treated and the speed of the pump, 

The points in connection with IheCJuaiez installation \)ui foiward 
by its advocates are : — 

]. The sulphurous acid gas is intioduced into the juice 
by moans of suction and not forced tlnough by conipiession. 

2. The quantity of juice in contact with the acid is 
snialh namely, three to four hcctolilies, 

3. The entiance and discharge of the juice being cun- 
Imuous, the sulphitation piocess may bo inteiiuptcd and 
lecommenced instantaneously without any inconvenient 
consei] lienees. 

A, The Quaiez appatalus is readily installed, occupying 
veiy little loom and allowing of vatious tomhmations of 
the dilTeient pails. 

5. Its manipulation is of llie simplest iiutuie. 

r>. The appaiatus has no valve m contai.t with th <3 sul- 
phurous acid; the injector is coiisliucted of special metal, 
proof against deteiioiation due to the acid gas, 

7. The quantity of sulphur consumed is \aiy small, and 
no gas is allowed to escape into the factory. 

Although the general advantages claimed foi the (Hiaie/ appaiatus 
justify Its extensive application in sugar counliies, it is evident tliat 
local condUions ate bound to play an imi^ortant part in the usefulness 
of this type of sulpliitation installation. 

In countries like hhuuitms, Natal and Louisiana, where generally 
the sulphitation piocess occius before tempering, this apparatus is 
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This consists of a vertical rectangular wooden chamber c, of 
suitable dimensions, varying greatly according to tiie special re- 
quirements in cli/Terent localities. The height of this tower ranges 
from 8 ft. to 12 ft. At intervals within the tower, horizontal or 
slanting perforated partitions or similar devices for the purpose of 
distributing the juice are fitted. 



The juice entets at the top of the tower 4 and gtaMlaies as a 
fine shower, being broken up as much as possible by the paitilioiis, 
whilst the sulphurous acid gasenteisthc box at the bottom 2, either 
iiiidei suction oi pressiuo promoted by a steam jet 3 suitably 
arranged. After thoroughly inlei mixing with the gas in its downward 
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THE CONTROL OF THE SULPHUROUS ACID GAS 
GENERATING STATION. 

Quantity o! Umc.— Th(i uniounl of quicklime ro(|uitod for 
drying the air cannot be prc-deierinined, owing to the vaiying 
degrees of humidity in the atmosphere, as well as to llie giaclual 
formation of a skin of slakoc! lime, resulting in a d(3crcaso of diying 
power. For this icasoii, it is always advisable to pkuaj a largei 
quantity of lime in the air dtyer than is theoiotically necessary. 
The regular changing of the lime at certain intei vals is also essential. 

The Manipulation of the Sulphur rurnace is pertoinicd as 
follows: — Different methods may he applied to stall llie fiunace. 
The requisite amount of sulphur being placed on the tiay, it may 
be ignited by throwing upon its surface l)urning sulphur wicks, 
which are readily made by dipping ends of old topes into nuilted 
sulphui, T\m method, howevet, often pioduces nieiely local com- 
bustions, so that when the door is closed and the compiossor stalled, 
it frequently happens that the Hamo m soon extinguished or that the 
SO'i production is poor. 

Another mode of opeiation sometimes aiqihed consists in (nsl 
melting the sulphur loils in the tiay by butmng w(jod iindei it. 
'fhe advantage is tliat a well-distiibutcd lavm oi melted sulphui is 
obtained, allowing ol an easy ignitum, 

liy spiaying some alcohol on the sulphui, an evenly distributed 
Ignition may also be attained. 

Regulation of the Air Supply.- '('lie next point whicli deserves 
attenUon is the legulation oi tlie an supply loi Mimbiistion. It is 
obvious that an excessive (juantity of an rushing Ihioiigh the furnace 
may either he the cause (jf extinguishing the (lames, oi pioducmga 
gas of poor bit eiigth ; on llie other hand, an insuriicient siqiply of 
ail causes incomplete combustion and sublimation. By lational 
regulation of the speed of the air compressor, and the air valve on 
the furnace, a smooth working of the furnace is ensmed. 
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sulphur on the weight of cane. This calculation is natuially based 
on the assumption that rational operation of the sulphitation process 
takes place, entailing the use of no more SC)** than is necessary foi 
neutral ideation pin poses, 

(2) Juice Suiphitation before Tem]yarinil.’-—\\\ factories wheie 
sulphitation precedes the tempering of the juice, the consumption of 
sulphur obviously depends on the degiec of acidity to whieii the juice 
is brought, Assuming this to be 0*7 grms.SOa per I i lie, and consider- 
ing that according to the eciuation (/>) 1 pari of S produces 2 imits of 
SOv, it follows that ()’35 grnm. S will produce 0*7 gnus, S(>,j per lidre 
of juice. Taking the above figures of 100 jmiis of cane giving 90 
paitsof juice, we again obtain a consumption of 0*03 per cent, of 
sulpliur on the weight of cane, 

(3) Symii> Sulpha aiioiK'—^Xi\\o approxinialo quantity of suljduir 
required for the sulphitation ol syiiip and molasses may be airi\*ed 
at in a similar way to that under (j), 

It IS evident that these figures aie rtnlv appioximaie, as lliereaie 
many factors of a complicating iialiiie, whi<'li, if taken into con- 
sideration, would make a calculation impossible, I'hose ab()v(r 
methods are however, sufficiently accurate for piartiral purposes. 
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Figxirc 5 shows the apparatus employed for this pm pose, of 
which ^he followoif^ gives a brief clcsciiplion, 
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Owing to the easy Balul)ility of sulpluuous acid gas in watei, the 
appaiatus as well as the melhod of application dilfeis somewhat from 
that used foi analysing caihonic acid. 



CHAPTER VI. 


ACTION OF SULPHUROUS ACID ON JUICES* 

Tile methods of application of llie sulphitalion process with 
re(^arcl to cane juice in planUition wluie sugar factories are iwofolcU 
namely : — 

1, After tempering the juice. 

2. Before ,, „ 

I'hc former is the standard method as api>lied in Java, while the 
latter is generally in vogue in Mauritius, and is also freciiiently met 
with in Natal and Louisiana. 

Action oS the Gas on Juice. — Bcfoie piocoodmg to discuss the 
proH and cons of the differenl methods, however, it is necessary to 
enter into a general study of the various properties and actions of 
the sulphurous acid gas in connection with tlic canc juice. 

It is an acknowledged fact that sulphurous acid gas is a purifier, 
a decoloiizer, a neutralize!, a ledurei of viscosity, and a good 
antiseptic. 

Purifying Action. — \\'hen siilplnuous atidgas isapplied to raw 
cai%e juice (mill juice), the follow mg plienonicna iu,iy he ohset \ ed 
A sample ot the canc juice ol the typical gicyish to dark green 
colon i IS treated with sulpluuous acid gas in a glass cyltndei to 
about 0-7 gnus. SCL pei lilie. As soon as the sulplulation opmation 
ceases and the luiiiid is again at rest, veiy small pai tides aie formed 
ni the juice, wdnch however are soon liansloimed into voluminuus 
and (locculent masses ol varying density, 'I'he dilfei eiu'e of clcmsiLy 
causes a convection, and so the heavier parts mo\ e dow'nwaids 
and tlie lighter ones upwards. Alter a lapse of tune, v.uying 
arroulmg to circumstances, the settling [iiocess is w>mpleted. 'I he 
sechmeiU w^hich usually occupies ahoiU one (iiiaitei of the total 
volume, IS of a lemoii'yellow to greemsh-giey ( oloin, while the juice 
is less opaquo and of a much lighter shade. 

The precipitate is mainly composed of organic mallei. 
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oxidij^ecl by the oxygen of the air, causing the juice ultinialely to 
assume its oiiginal colour. 

By acidifying juices by means of S(3y, it may be fiuther observed 
thal, as long as the acidity of the juice is preserved, the decoloiizalion 
is maintained. This permanent decoloiizution m case of acid 
solutions is chiefly attiibuled to the bleacliing action of the sub 
pluuous acid salts foinied. During the differ cut phases of 
evaporation ptocesscs these sulphites check, to a giealei or less 
extent, any subsequent development of colouring and an oxidizing 
processes, "J'hey aie easily oxidized to sulphates, m which foim they 
are invariably found subse<iiiently in the syiups and molasses; for 
example -- 

2 CaSO< + (>2 - 2 CaS()4 

It is also owing to the said property that sulphites do not inipait 
a darker coloiu to glucose solutions on healing. 

On subsequent neuUah/ation ol the acid juii'es, however, the 
decoloii/ation entiiely disappeais so that the juice assumes its 
original colour, 

Neutralizing action* — As an agent foi neutializmg the alkalinity 
of limed juices, the appluation of .sulphurous acid is gencially 
adopted. Ifesides being cheap, the Inne’Salts of this a('id aie 
piactically insoluble in neiitial oi alkaline solutions. 

Reducing viscosity. - AUhoiigii the opinions ol aulhoiities with 
legau! to llie alleged piopeity ol sulphuious and ot leduemg the 
viscosity ul juices aie not unanjnu)us, in pi act ice it is generally 
accepted that such an action occuis. So fai, liowever, mimcMoiis 
expeumciUs have failed to disclose such an mnuence. 

Preservative action.- - Anotlier piopeily ascilbed to sulphiuous 
acid IS a lueseivalive action on juices. It is geneially aiHcqUed 
that juices and syrups are less liable to lei mentation aftei sul]duialion. 
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author in Maiuitius, suppleineniecl by analyses carried out at the 
local Station Agronomique,” gave identical results, namely, that a 
distinct separation of gum was observed on allowing an adecjiiate 
uniount of lime to act during a ceitaiii time on cold cane juice. 

Pectin ingredients unite with lime to foini insoluble as well as 
soluble compounds, which latter aie also precipitated to some extent 
dining defecation. 

Colouring substances, such as antliocyan and chloropiiyll, are 
precipitated by sufficient tcmpeiing. 

The sugar fill thci combines with the excess of lime, dissolving 
and forming sacchaiates, as long as tlie juice is not licatcd. 

Besides gummy matter, the most obnoxious substances ]ihiying 
an important pait in the manufacture of white cane sugai luo Die 
“ leducing sugars, oi, as they aie often leimed, ‘'glucose,” 

Lime, like othei alkaline agents, acts on the i educing sugais 
in the cold, foimmg glucosates which aie analogous to sacchaiates. 
These compounds aie unstable, and lu’ncc easily de(’omposcd. At 
lower tompciaiuics (below 55^ (h) the chtel pioduct due to the action 
of lime on glucose is lactic acid, wdiicli is a compaiatively stril>l<‘ 
acid and not subject to siifinlaneoiis decom])osition. At higliei 
teinpcraliiies, lu>\\e\ci, dar k-('(>l()in ed Jmic-salts o( oiganic <u ids, 
especially glucinic and saichaiu' at ids, aie ioi nicd. 'rii(‘se limt*- 
saUs easily decompose, foiming acid suhslantcs wdiit )i may < aus(‘ 
inveision and wdiicli nioit'ovtu do not nystalli/e, iiente lliey K'laul 
ovapotaiion and Cl yslalli/alion. 'I'lien visctisiA is geiieiallv kmiwn 
to cause considcralile tiouhle and losses iii the boiling and t in mg 
depai tin eats. 

The mam t'u lions ol linu* upon the vunoiis (‘onslilutuUs of iht' 
the cane juice, theiefoie, may be summanxed as iolhnvs 

Lime neutuihzes the fiee acids; combines with .alliuininoid, 
gummy and pectin substances, which aie siilisetjuenlly j)aitly 
lemoved ; precipitates vaiious baik pigments and clitonmgens. 
On ilic otlier hand, it also foiins sacchaialcs and gluctisates, 
depending on the teniperaluic, the concentialion both of lime anti 
sugars, and the diuation of contact. 
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oxidized by tbe oxygen of the air, causing the juice ultimately to 
assume its original colour. 

By acidifying juices by means of SO2, it may be fiiither observed 
that, as long as tbe acidity of the juice is pieservod, llie decolorization 
is maintained. This peimanent decolorization in case of acid 
solutions is chiefly attributed to the bleaching action of the sul- 
phurous acid salts formed. Dining the differciU plmses of 
evaporation processes these siilpliites check, to a gieatei or less 
extent, any subsequent development of colouring and aii oxidizing 
processes. They aie easily oxidized to sulpliates, m which form they 
arc invaiiably found subsec]ucnUy in the syrups and molasses; foi 
example 1 — 

> CaSO« H- O3 - ^ CaS()4 

It is also owing to the vSaid piopeity that suliihiles do not impait 
a darker colour to glucose solutions on licaling. 

On subsequent neutialization of the acid juicch, iiowever, the 
decoloiization entirely disappears so that the juice assumes its 
original colour, 

Neutralizing action, — As an agent for neiitiali/Jug tin* alkalinity 
of limed juices, the application of sulphurous acid is genet ally 
adopted. Besides being cheap, the hmc-salLs ol this ac id are 
piuctically insoluble m neiilial 01 alkaline solutions. 

Reducing viscosity.- Although the opinions ot aulhoiities with 
regard to the alleged piopeity of sulphurous acid ol lediumg the 
viscosity ui juices aie not unanimous, m piaeticc it is gents ally 
accepted that such an action occuis. So fai, howevci, nunieious 
expeiimenis have tailed to disclose such «in inlliienco. 

Preservative action. — Anolhei pioperty asenbed to snJjiluiious 
acid is a preservative action on juices. It is geneially ac t eplod 
that juices and syi ups are less liable to fermentation al tei sul pin tali on. 
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PRINCIPLES OF THE 

APPLICATION OF SULPHITATION TO JUICE* 

hueily dealt with tlic various actions of sulpluinuis 
I on cane juice, we can now proceed to study the piinciples of 
'e purifying piocesscs by means of sul phi tat ion. 

As alteady stated, there exist two methods of ai>plyinK 
phuious acid gas, namely after and before tenpoeiing the juice, 

(I) Sulphitation after Tempering the Juice. 

According to this method the cane juice coming from the mills 
previously treated with a certain quantity of iime, a jno(‘ass 
wn as tempering” the juice. This purifying agent being 
no less impoitance than sulpbmous acid tn the pioi'ess in 
estion, a study of its rheniical actum ijii cane juue is olwiously 
lispensable. 

Tempcfingi—l'lie (list action of lime on ('ane juice is U) ncutia- 
e the fiee oiganic acids, foinimg talcmm oiganic sails. 'riu‘ 
mbined organic and inoiganic acids may liktnvisi' lie dc<'oiiipos(‘<K 
The piH>sj)hofu acid occuirmg in tins jiiui* avjII unite In iotm 
id calcium phosphates which arc jirec ipilati*{| as lloc( iilcnt Inh.r.u 
losphatis 

Fuithei, lime acts upon alhunnnoid, gummy and pcu lm nialUns, 
iich are [)ai tly pic'cipitated. '('he imuM onihnuss u ith llii‘ alliunuMi 
iich was piCMouslv suspended m the juu'C' ni a g('lalm()Us 
ndition, 'Plus ( onipound is < oagulaled (Uinng Uic suhsequcnl 
iatment by the ('oinlhnecl action ol lime and IumI. 

Witli legard to the action of lime upon giiiuiny sul>sUuu(‘s, lli(‘ 
)inions oi vaiious autlunitics aie divided. l)i. Ma\w(dP Imiiul 
ime time ago tliat a large (piantity of gum wassepai.ited by liming 
the cold, A series of experiments conducted by tlie presiuU 


^Uepou of the Hawaiian ICvp. Station, 18%, 

WVi.'* I 
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auttior in Mauritius, supplemented by analyses cairied out at tbe 
local ** Station Agronomiqiie/‘ gave Klentical results, namely, that a 
distinct sepaiation of guni was observed on allowing an adequate 
amount of lime to act during a ceitain time on cold cane juice. 

Pectin ingiedients iinile with lime to form insoluble as well as 
soluble compounds, which latter are also precipitated to some extent 
during defecation. 

Colouung substances, such as anthocyan and chlorophyll, are 
precipitated by sufficient tempering. 

The sugar further combines with the excess of lime, dissolving 
and forming sac ch mates, as long as the juice is not iicated. 

Besides gummy matter, the most obnoxious sulistances playing 
an iinpoitant pail in the manufactuie of wliite cane sugar aie tlie 
“ leducing sugars,” or, as they are often teimed, "glucose,” 

Lime, like othei alkaline agents, acts on the i educing sugars 
in the cold, foiming gliicosates which ate analogous to saccliaiates. 
These compounds are unstable, and hence easily det'om posed. At 
lowei tempeiatuies (below 55 "-' C.) the chief pioduct <liie to tiie action 
of lime on glucose is lactic acid, wlncli is a c ompaiatively stable* 
acid and not subject to spontaneous decomposition. At Inglier 
teinpeiatiutis, liow’evet, daik-tolouied lime-salts ol oiganu at ids, 
especially glucime and satcli.uic acids, aie lotmc'd, 'I'lic'se lime- 
salts easily decompose, foiimng acid subslam t‘s which may < ,uisi‘ 
imeision and which nioic-ovc*! do not ciystalli/e, lieiuc* they letaul 
evapoiation and ci> stalli/alion. 'i'heu viscosity is gen(*iall\ Kmiwn 
to cause coiisideiahle tiouhlc; and loss(*s in the* boiling and t uiing 
dei>aitnients. 

The mam actions ol lime upon the vaiious c onslilucmls ot llu* 
the cane juice, tlieicloie, may he summaii/ecl as iollows , 

Lime neutializes tlie fiec acids; combines w’llh albunimoid, 
gummy and pectin substances, w'hich aie suhscMiucmtly jiaitly 
removed, piecipilates vanous haik pigments and c. luomogens. 
On tlie olliei hand, it also foims sacchaiates and glucosales, 
depending on the tempeiatuic, the concentialion both of bine and 
sugais, and the duration c;f contact. 
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It is thus evident that lime is an excellent purifying agent, and 
5 therefore no wonder that its application as such to sugar juices 
been more than justified from the earliest times. 

Sulphltation.— After tempeiing by lime in the cold, the sulpluuous 
1 salination is commenced. By this treatment tlie gieater part 
die lime compounds enlei into union with the sulpluuous ac:id to 
ni insoluble sulphites, which, after undergoing a heating ]:)iocess, 
finally piecipitated and removed with other substances in tlic 
ecators or subsiding tanks. It is evident that suliiluuoiis atdd is 
cl in tins case simply as a neutializing agent. Tlic clear juice 
m these tanks should be of a veiy light olive yellow coloui, <iuitc 
iisparent, devoid of the impurities in suspension which cause Uhj 
lid to assume a turbid or less tianspaicnt appeal an ce. 

The sulphitation is continued until neuliahly is i cached as 
>wn by the phenolphlhalein lest, desenbed under “ Indicatois ” at 
end of this chapter, II the extent ol satuiatiou weie still 
ther earned out, ovei -sulphitaticm would accui. Tliis would 
an the conversion of the insoluble sulphites, such as those nl 
ciuni and potassium, into soluble hisulphiti's, meoiding to tin; 
lation ; — 

CaSO,< -h S(b + H,0 " Ca (IISO,)^ 

Calcium sulphite ('aleiuin biMilplute 

The juire would conse(iuently beiendeied a< id, Duung lusUing 
the juire-heateis, and esiieeially dunng evap{>Mlioii, i}u‘s(‘ soluble^ 
111 ph lies arc split up into sulpluinms ac id, waK't ,ind iiisolnbh* 
phite. The Jaltei is deposited aiound the liealing luht's nt the 
ipniating \ essels, thus foiming an in< i usI.Ukjii whuh nsiufes 
'isidetably the Liansmission oi lu^at. 'I he hheirUisl suhjhiiKnis 
tl passes into the condensed w.it('i ol tlui (u apoiMtoi s, i ausing 
tosion of the tidies. 

It is theiclore olnious that gieal cau' should he taken to set- 
Lt the sulphitation piocess is not (anied loo (ai. 

(II) Sulphitation before Ten\pering- 

This method, as stated pieviously, is geneially adopi{‘d lu 
luritius, and is also met Avith in Natal and [h^ouisuiiui. It is 
rformed in the following mannet : --The i ane jiiu'e fiuin the nulls is 
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diiectly tteaied with sulphurous acid gas until an acidity of from 
0‘8 to 1 per cent, of SO 2 is reached, and after this the juice is 
neutralized by moans of lime. 

While in Mauritius, the author fortunately had the opportunity 
of investigating the advantages and disadvantages of both methods, 
in the lal^oratory as well as in gencial practice, that is, in a factory 
which formoily worked according to the sulphitation-heforediniing 
process, but which on the author’s advice subsequently abandoned 
lit in order to introduce the icverse method. The resiills‘ of these 
jinA^esligations, latei extended to Natal piactico, Avhero both methods 
iare in vogue, are studied in the following sections. 

As we have seen, treatment of cuule mill juice with sulpluirouB 
acid gas results in the production of a jnecipitate and a decolorization 
of the liquid, On subsequent neutialization of the acid juice, how- 
ever, the greater part of the piecipitate which is mainly com loosed 
of organic matter, is le-clissolvod, and simultaneously the juice 
assumes its original dark colour, 

We therefore conclude that tiic beneficial inlluence of the sul- 
pliuioiis acid on the canc juice, both fioni a purifying as well as 
bleaching point of view, disappeais with llie subsequent liming 
process, the only useful action ol the SC)^ in this case being that it 
rendeiB the mill juice acid for subsequont neutralization. 

U would be different ii the voluminous precipitate due to the 
siilpluiious acid could be lomoved befoie the application of lime. 
The natuie of the piecqulatc does not allow of a piacticabic filtiation 
so tluit tile removal involves consideiable piactical difficulties, hut 
undoubtedly it has a beneficial effeLt upon the ultimate cinaiity of 
tlie purified juice. 

In Maiiiilius, one factoiy adopted this piinciple of tomoving the 
precipitate due to sul plum nis acid prior to the liming, and obtained 
excel Unit icsults. Tins opeiation was e flee ted in what is locally 
called a “ Imc portal,” a shallow tank divided into naiiow longi- 
tudinal compartments, at alternate ends of winch the partitions are 
cut away to a depth of about 1 in., thus allowing tlic juice to Havel 


^The iriEiHi practical results liave been claboiatcly dealt with in an article 
by the author in *' Bulleliu de laSoci6l6des Chiiuisteb de Maurice," Nov,, 1011, 
No. 7, 
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istance of about 200 feel, all the time depositing the suspended 
icipitate. 

Returning to the sulphitation-bcfore-liming process, thoacuiined 
:e IS sulDsequently limed to neutrality. Now, how does the 
e act under these conditions ? The juice being strongly acid, 
lands to reason that the lane will preferably enttu nxio union 
h the acid, foiining insoluble sulphites, conseciuenlly the jiuiify- 
propeity of the lime is not allowed to act surfiounUly hefoic 
ng rendered partly ineffective by the foimation of linn* salts. 


Comparison. —Although, in the laboiatory, S(‘ai cely auyexletnal 
erences can be observed in juices tieated accoiding to the two 
cesses, hming-buliihitatlon, and sulphit.ition-hiuing, tins is not so 
he case of factor) pirictico. In the ahove-nientioiu^d mill, when* 
li methods could bo applied alternately, it lias been (hstiiu tly 
erved that the defecated clean )Uice derivedfioni the suiphitatioii- 
Dio-hming process is inferior in all iespe<ls. 'Phougli the same 
t'olive colour may be obtained, the imce is much less tianspai ent, 
thcr, by regulating the ciuantities of suliihmous a<'i<l gas and 
3, this pecuhai condition of the jin((* (ould not be iinpnaed. 

The peculiai opaiiuencss of the jiiui* (li it may bt' so temu'd) in 
;t probably due to gummy and j^ectin nnpuiiti<'s in suspension, 
ch have escaped the action of tiu' lime, d'o eiiliM into tulliM 
Ills regarding tins subject would he exccaiding th(‘ scope* of ihr 
;ent woik. it will siirikt* to mention that expennu'iils t omhu UmI 
)uth laboiatory and factoiy all go io piov(' that imdei noimal 
umstances the Iiming-sulphilation is suptnior to the )<-\etse 
bod. 

Jnly under abnoimal conditions is the a()plualion of the sulplij. 
m-before-liming process justiliable, or v\on advisable, Imji 
\ nce, in Natal, in certain seasons, the glucose (ontent of tlm 
)a'’ cane may use to a prcjportion iinheaid ol m otluu* sugar 
i coLinUies, so that tire opeiatioii of sulphilatmg tiu* jiiuc* pne^r 
empeiing is obviously moie advantageous toi the lollowing 


ons, 
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High Glucose Propoi'tion.— In cane juices conlainini^ a high 
percentage of reducing sugais, it is evulent tliat llu* notorious action 
of lime on glucose, with the legretlable conse(]Ucnt'es pointed out 
previously, is readily promoted. This fact has been lepeatedly 
confirmed by practice in Natal. 

After abnoi nial seasons, including pioioiiged di oughts wIumi juices 
with excessively high glucose conionis occut, and the tempoiing- 
before>siilphitation process isadopled, it bas been I ie<iucntly observed 
that considciable inconvenicnco and manufaciuiing losses are ex- 
perienced, especially in the boiling and cuiing depaitmenls, the 
resulting vSlukes being usually of an infenoi quality, and iccpiiring 
an exceptionally long boiling lime, whilst at the (Uiring station llie 
capacity of the centiifugals is reduced, a dccicase in bolli output 
and quality of the cured sugais being obseived. 

Naturally under such abnormal conditions, a gieatei or less 
quantity of viscous constiluenUs of analogous obnoxious chaiacter- 
istics are likely to occur in the juice concuirc'ntly with the glucose, 
so that one is apt to attribute the above mentioned abnoi malities to 
these ingredients. This is obviously paitly iiue, but nevci theless, 
cases frequently occur when the cane jmee is coinpaiaLiv(‘ly devoid of 
such viscous ingiedients, but rich in leducing sugais, tlic ticatincnt 
of which is accompanied by tlie above phenonu'na. 

By applying sulphilation before lenipcnng, it appeals that tiu? 
reducing sugais are more hkely to escap(‘ tlie detnnanUal action of 
the iiine, owing to the latter cnteimg into inuiH'diatc (omhination 
with the sulphuioiis acid contained ni tin* pun*. 


Dextran Fermentation. — Anoth<‘r ( ase \vh<*H' tlie sul[)lntati()n- 
1 lining operation may be advantageously ap[)hed is tin* I ol lowing : — 

The occni rcnce of micro-oigaiusnis (idled LcHtnno^iioc 
ic^'ioidcs IS undoubtedly famdiai to those ci>iu(Mne(l with niitling 
opeiations. Although in iieaily all colonial sugai nulls tlic ('ane 
juice may be to a less oi gi eater extent mlccted by these micio- 
organisms, the extent to which Natal mills aie fiequently subject to 
tliem IS considerable, especially after piolonged di oughts. 
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These Lcticonosioc niesenici^ioides nipidly form from su^ar a 
atinous substance, principally consistini^ of dexiuin/’ wliirh 
icess IS accompanied by a strong formation of acetic and laciu 
lIs. a small deposit of this dcxtian is apt to glow veiy ta|)idly 
a cm rent of alkaline juice. A notabl{3 peculiaiity is Unit tliey 
among the few organisms which reipiire an alkaline lead ion as 
5 of the principal conditions foi their propagation. 

So we see that it would he inadvisable to tieat juices undcM tiicsi; 
iditions with lime without an effective preventive, such as pievious 
iting. By snlphitating the juice piior to liming, it is likely tliat 
propagation of the Lcuconosfoc geinis is checked, and < ons(‘- 
mtly the occunence of dexlian fermentation avoided, 

Viscous Juices.— On the other hand, it is well kiunvn that one 
the peculiar chaiacteristics of the cane, wliu'li is the 

ble variety in Natal, is llie pioduction of cwtieniely visi'ous jui< es, 
[taming besides cane wa\ huge (luantilies ol gummy and pei tin 
redients, Althougli iindei noimai seasonal conditions the i am' 
:es aie compaiaiiv cly pine, having a low peK(}nl,ig(‘ ot glu('(>s(‘ 

1 being flee of Lenconos/oc germs, ihe om essi\ (* \ is< osily ol the 
:e still remains. 

The mlliienceol these viscous subsLim es upon the sug.ir solutions 
ater stages of the inaiuifactuie is ot a no li'ss daniaging nalm<- 
n those dealt with above, and it stands to leason ihat tli<' cai Iv 
effectix 0 elimination of siielnngicdienls IS a inatlei ot impoiiam e, 
3 application of lime hefoie sulplunous ju id g.is pionioic's a inot<- 
:^tous iniHjpitation ot xistous < onsiiinend, and uijiild 

lefoie be nioii' ad\ isahle on this iu t ouni, 

Fiom tins we six' lhal in Nal.d, when' lli(‘ laia* ](ii<rs an' ot 
h a \ auable iiatiii e, eithc'i ol the nuahodsot snliihiiatioii fan he 
antagc<)usly apjdied acfoiding lo the pUHlonnnanl (ondilion. 

Summary.- -'Phe lesults desfiibed in llu' al)o\ c siiidv, wlm li au- 
y confnmed liy mill laactice, shou that tlicie actually is a 
sicnce m the resulting [)iodu(.t obtained lioin tlu* two nii'lhods ol 
diitation; they may not he observed in the lalxnaloi v, but tins 
i(jbal)ly o^^lng to the small (piantilies ol c heinu aLs used. 
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The Control of the Sulphitation of the Juice, 

The contiol of the purification pioco'is of the cnule jincc, ni in 
other wouls, the collect K3action of the juice after tHiatnieiit Avith 
both a^^ents, lime aiul siilpluiious acid, of the utmost impoitance, 
both in rej>aul to effect on the subsequent stages of the munuluctuie» 
and Die prcseivaiion of the installation and jiipiiiKS, 

Indicators.— ’Altiiough the a|)plicatinn of liinnis paper as an 
Indicatoi is undoubtedly Die easi(‘st and simiilest method ot testing 
the juice leaction, it must be borne in mind lliat ajiait horn its 
iimeliabihty in an atmos[)here contaminated with acid khs('S> litmus 
reacts alkaline to acid sulphites, hence it is apt to make it diificuU 
to determine acciiiutely when the point ot neutiality of the juice has 
been i cached. 

Phenolphthalcin.— fhe only indicatoi of piactaal utility m 
sugai factories is phenol phthalein. 'Phis indicatoi may be apiilied 
in the foim of aii-dried paper or solution, the lattei, owmim: to 
its superiority, being almost oxclusi\cly used. The ph(‘nolplitbalem 
solution may be pi epaied according to dilfeicnt pn-s< uptioiis, and 
consequently its composition vanes in the difh'KMit lac tonics. 

One method of piepaiing this indicatoi solution is to dissolve 
pme coinmcicial phenolphthaliMn in a pci ((‘Ul, .Di'oliol solution, 
in the pinpoition of I to 30. 

Anolliei prcscnplion,' which has the advantage ol giving a moi(‘ 
sensitiv<‘ indicatoi, is as lollows : 

A 2 pci ci'nl. solution of plienolphthalcm in a solution of alcoliol 
(70 percent.) is made, to wdiicli a Uwv drops ol diluli' solution of 
potassium liydt oxide aie acklod. 'Phi* lioltle is llien w't'll shaken, to 
ensur(3 Ihoiough mi\ing. On the disappeaiaiu <* of Die iccl loloui, 
mote diops ot potassium bydioxide aie added, until it is obsei ved 
that the colour does not easily disappeai, and Dial a I amt < oloration 
of the liquid may be noticed by holding it beloii' a sheet ol white 
papei. The solution is then leady to be used and should he pie- 
solved in closed bottles secinely stoppered. 


i Archief, ISOS, p. tP2 
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Testix\g for Neutrality. --The opcnilion of leslin^^ the juice may 

described as follows : — * 

“The detection of the veiy last, veiy sli^^hlJy pink leactioii is 
it always equally simple, and lequites some i on tine, The best 
ly of conductinf^ this test is to pUu’e the juice and tlu' iiidu'aloi 
:jether on a white porcelain plate, taking caie that this does not 
ke place in an atmosi>hcre chaiged with sulphiuous acid, and 
kvays in t)ic vsame piopoition, the decolt nation ol tlie solution in 
eseextiemciy sensitive tests being to a coilaiii extent de))endeiU 
lon the tiuaiUity of the indicator solution employed , . T 

“It IS, theretoie, dcsirahle always to bung togeihei the same 
inber of drops of the jnice and the same minibet of chops of the 
licator solution ; foi instance, thteo diops of luice ancloiu' diop of 
enolphthalcin . . . Other nielhods lavouied in fat toiii's ('onsisl 
placing a small (piantilyof the juice at the bottom of a poicelain 
>h when a tew chops ot neutral phenol [ilithalein solution an* 
ded ; oi in placing a single dtop of juice by means of a glass lod 
papei freshly moistened with the solution/’ 


^ “ Plantation White Sugar Mann fact me/' Ilailulf & Schmidt, p SO 
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SULPHITATION OF THE SYRUP AND OF 
MOLASSES. 

The deal olive-yolhnv juice, on undergoing the ( oncentialion 
jirocesB tn Lho evapoiating installation, is conv(nted inU) a tiuhid 
daik-coloured syiiip, This duingo of colom invaiiably cxcius 
during the conccntiation, so that even tlio best tieated and dealest 
juices are bound io assume a daiket coloiu on leaving the evapoi- 
ation plant. 

In order to nifiniifactiue plantation white sug.ir, it is impel at i\'e 
that tile coloui of the solution in whidi the ( lystalli/alion i>f tlie 
sugai lakes [dace should hv as light as possible, lot obvious leasons. 

Thus besides the usual medianual tieatmeiU of llie syuu), con- 
sisting of the leinovul ol nnpuiities (whu'h mving to the degiee ol 
conrentialion liave not suilicient \\atei to kei'j) tlasn in solution, and 
which have to be removed eilhei by rilteiing oi settling |)ioc t‘ss(>s), 
it IS manifest that the syiup ier|Uiii*s to be de(oloii/ed pilot to 
enteiing the vacuum pans. 

Decolorizing Agents, d'oi tins jun pose vatious ( lu'inieals aie 
used, including snlphuuais at id, sodium at id i)hospliale, sodium 
hydrosul[>hite, etc. 

(ieiieially the apjiluation ol sulphmou^ at id is [itcbsied, owing 
to its clieaiMiess and its powmiul bleat lung pi<jpt‘iL>, It is also 
usual to employ, in addition It) i\w sidplunous at id, t)Me ol tlit* tillus 
mentioned chemitals, 

'riu‘ siilpluuous acid t auses deet>loii/atit)n in two w'avs, as wt* 
have alieadv noted, J'nstl> det oltiii/ation ot cm s horn the udiu mg 
and conse(]uent bleat Inng at tion ol the sulpluuoiis at id, anti set ondly 
U Hi ISOS fiomthe atnd i eat lion impai ted to the syiup, a det olui i/ation 
eiigendeieci not only by S(3i hut by any ac id moie pow'eiiul than 
the oiganic acids piesent in the juice, 

Sulphitation Operation.— I'he sulphitation of the conttmtiated 
juice Ol syiup may he conducted according to the inlei mitten t*’ oi 
the ‘'contmuous” method. 
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Apparatus for Intermittent Sulphitation, -l"or the fust mode of 
Eiration similai vessels to those dealt with in the chapter iei(ai ding 
n- juice sulphitation may be suitably applied, Tlie main advantage 
these vessels is that they tillow of an clTeclixe contiol of the 
Ipliitation process. A simplei and moie convenient method is 
doubtedly the continuous sulphitation process. It may he can icd 
t in an ordinal y cyliiuhical vessel ])iovided witli a mixing airange- 
mt 01 beltei m the tollowing appaiatus.^ 

Continuous Sulphitation Apparatus,-- ” The ronlinuoiis sul- 
uiing jnoct‘Ss of concentiated juice is (3(le( ted by means ol two 
Unation tanks. In the hist tank the (ilteied com cut rated juK'e is 
Lighly sulpluned to just below the lequired [loiiU lot the maximum 
caching, while hut iiUle sulphinous acid is admitted to tlu' sck oiul 
ik m oidei cleat ly and easily to obscivi* the liiial leat lions. 

” The supply of sulphmuus acid to the lust tank may leinain 
altered, whi](* the supply stop-cock of the scjcond is tiuiK'd on oi 
according to ie(]uncm('nl. In both tanks ol course the juice 
ould be admitted fiuni belov , and lun oil at about the saint* h‘vcl, 
:om the second tank it simply iiins to the syiiip supply tanks.” 

The sulphitation pi oeess geneially octuis altei tiu' mec'liamt al 
^atment of the syrup, v/3., elimination and eitliei settiing 01 
tration, as ioi ol)\n)us reasons il is niculvisable to all(n\ tin* s\iup 
stand witli a stiong siilplnirous acid leaclion Imigi'i lli.in is 
iLcssai V, 01 to taise its tcnipei atiiie above C . 

The Control of the Sulphitation of Syrup. 

Tile extc'iU ol sul[)hitation to which the* t one c'iUmU d pint* is 
bjetted \aries consulembly m ililleient lac louts and < ounli les 
In some ta< toners tlic coloui ol llie ac uIiIuhI ssriip is laUen as a 
Lsis to indK.Lto llie exleiU cjI the sul])liilalion In ilii*. t asc* a 
inple ol d(*coloii/ecl syiu[) acts as guide to ihr iiMll ill i liaigc' til 
e station. 

(Hlici lactones, again, adopt hlinus papei as an iiidKatm, .ind 
mclucl tile sulplntating opeiMlion until a bunt ac ul le.u tion is 
tamed. 

i " Plantation W Uitt* Sni^ai Mcinuf.ictiii c* ' ll.ulc/ll i\. '-(limidl* p l()!l 
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A luacticc much favoured in the nianufacluie of while sui^at us 
to tieat the byiup W'ilh sulphiuous acul {»as to an acidity of 1 to 
1‘4 grnis. of SOi (and sulplutes) pei litre, 

Determination of Extent of Sulphitation, Jmu tlie i>Ln})ose 
of ('(uUiollint^ the siilplutation of syuip, the ouluiaiy lodometiu' 
(Icteimination oi Milphuroiis acid and its compounds is ^('luually 
adopted. 

"I'ho jodoinetiic litiation ishased upon tlu' oMdalionot siilpluuaus 
acid and its salts by fiee iodine to suipiniue a<’id and snlpliat(*s. As 
indicatoi loi this titialion, a solution ol staieh is nsi'd, which on 
combining wsth five iodine to give staich Kididcu assiinns a blue 
coloin. I'lnis by diopinng llie iodine solution into tli(‘ a(idi(ied 
syiup, to wdnch a little staich solution has picviously Ixsm add<‘d, 
tlie blue coloiation whi(‘h is foiined will disapiieai, at Inst (iniekly, 
but towards the end moie slowdy, until all llie sulphiuous «i( id and 
sulphites aie convei ted, when hntiun fi('<‘ iodine will lonn staicli 
iodide, which causes the blue colout to b(‘ ol a inoie ]JCMnianenl 
cliaractei . 

Standard Iodine Solution. — Whtli a view' to siinplicily in usub 
ing the (legiee of acidity, the iodine solution may b(» piepaied as 
follows 

Assume the acidity to wliu h llu' syiup is to lx* sulpiiUated to 
be 1 grin, of SO'j [)('i litus Iiuising H) c . ol s\ t up loi llu' litiation 
U follows that these 10 c,( . (oitespond to H) lugiiiis. ol 
b'uitliei, Jiccoiding to tlu^ pioi>oition : 

\Jiy uxline an* (xiuivahsU to d ! S( h 
Ol (appioMUiati'ly) \ Hxline >> I SOj 

we find tliat in piepatnig a solution of 1 ingiins cd lotliiuMo the ( 
one c.c. ol tlie iodine solution u^ed (oi llie titiation iiuIk rites 1 ingnn. 
of SOi. llcnce to test the siiliihitiUion (j 1 H) < .( . cj] sviup to an 
acidity ot I gini.ol SOi pei Iilie(oi lOingtni ot SO> lor llu‘1 () t ,i , ol 
syrup), JO c.c. of tlu‘ lodme solution aie ux|iined, and sinnl.uiv, lor an 
acidity of ]*4 girns, of SOj pei litie, I 1 < < , ol tin* solution. Wr 
thus sec that tin* luimbiu of cubic centinieti<‘s ol llu' lodiiu' solution 
used IS ten tunes the nnmbei ot guns, ot SO* pet bite of syiup. 
It us obvious that this auangcnient (onsideiably facilitates the 
leading of the titration. 
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The solution itself is pieparecl by dissolving ‘I guns, of iodine in 
lution of about 7 ginis* of potassium iodide dissolved in walei> 
making the liquid up to 1000 c.c. 


[odinc Titration Apparatus,—' faking mlo consideration the fact 
tins process of titiation in tiopical cane sugai factories is usually 



1 U. () 

louiwi. 'hrKAnoN Aitakatus 


Listed to an Asiatic man-in-cliaige, and fuilhcr tliat it is o( mi- 
ance that the opeiation siiould lie ( undue ted lapidly, it is evident 
a pihctical and simple appaialus foi tins pin pose should 1 k‘ 
Dted. 
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A desciiplioii of such an appaiatus 6) is as follows ; — 

"Jlia principal pails ol the arranK^^nicnt consist of a but et to F 
a WiilfFs hottio 2 conlaining the lodino solution, and a wider 
hurelLe 3 filled with the starcli solution, 'Die connection between 
the fust huictte and the bottle is iiiade by a syphon ananf'eiuciit, 
A uibbei coik cauies a bent jiieie of glass tubing, the longei end of 
which reaches the bottoni ol the botllo, while the otluu end is iiielled 
into the wall of the buiette, in such a maniiei that its mouth is ou 
the same level as the /eio niaik. 

Ily piessin^ the lubbei liall 4 the iodine solution is lorced 
thiough the slass lube into lh(3 luueU(‘, Avhuh is fill(;d to a [)oint a 
little above the zeio mailw On leleasing thetubhei ball, tin* excess 
of the solution syiihons ba^'k into tlie i(‘seivon, leaviiHi the buielle 
filled exactly to the zeto maiK, 'riiis buietie, wlncli ls genet ally 
gtadualed to ono-tenili ol a c.c., has a (apacily to suit the cucum- 
stances. The legulation of the dischaige ol the titration lu|uid is 
ellected eithci hy a glass coi k fixed on the biuetle or by a [)uu li ecu k 
acting on a lubber tube rnnnecting the lowei <‘iul ol tlic luuelie 
wdth a pointed glass mouth piec'e. 

Method of Titration.''- d'he piiKcssol litialiou mav Ih 3 canie<l 
out in an ouhnaiy’ U'st tulx*, uhuh is piovided wilii a maii\ iiuh- 
catmg a capacity ol lOc.c. 'J*lie tulie is fill(‘d to Llu' iiuuk with llie 
syiiii) to l>o tested, to winch a small (luantilv t>l tlu* slaicli solulion 
IS added. Subse(]uentiy, the iodine solution in lh<* biiuaie is allowed 
to flow in small ijuantilies into (lie ti'st lubi*. 1 'Ihs opcialion is 
repeatedly inteiiiipted in oidei to ihoioughly agitate the li()uul m 
the lube. At fast the blue coloiatioii wliuh is loinied disappeais 
immediately, but becomes giaduall\ mote pei luaiK’ut. 'I'he opeialion 
IS ie])<*ated until the disap)X'aian( e ol the blue < idoiu is efl(‘< led only 
with difficulty on shaking llie niixtuie, ( ai e l)emg taken to add tlie 
Kxhiie solution hllle by little as tins point is approached and then 
only a dtop at a lime until the blue < oloui is finally fixed. 'I lie 
number of culnc ceiUiineties of llie solution teciuiied lot the 
titiation IS load off the buiette, iiuluatiug the degteo of acidity 
accoiding to the scheme picviously ou Limed. 
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Simple Titration, — Another method of lilialion, which is to be 
mmiendecl owing to its siinplicdy, is the following 

a ieser\on of the iodine solution, a simple liotlie piovided 
1 a syplion, Fig, 7, is used. The titration is conducted ui a 



nen tube, (I'lg. AUim lilhng tlu^ lulx /iiom.niv 

c.c.) with syuip, llic same method ol iilialum is <anie(l out 
e leading in this case is obtained tioin the gi.idii.ited lube 

Altliough the lodometin. method is natuiallv not (iuiti‘ exact, 
mg to tile syiup containing other sulistances u Im h will also be 
dized by the iodine, it is sufhciently ac i iiiale and ^alislac toiy loi 
1 practice. 
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Siilphitation oJ Molasses. 

Wliethoi the sul phi tat ion of the first molasses is justiriahlo or 
not is a niaitci of opinion. Some factoiies this process, 

otheisaaain find it nioie piofitable to havf‘ lecmuso toothm hleiudiing 
ag'enis, such as sodiiini phosphate oi sodium liydiosulphiU'. 

The {jueslion of llio siilphitation of molasses should he dec'uled 
in ea<'h pailumlai lase. Tins may he done by liihoiatoiy (’\peii* 
inents, namely hv sulphilatink" a sample o( molasses and examining 
the result. 

Ill case tins clecolonzation pnx’ess is adoptedi it is inijicra- 
iive that tin* molasses should l)(‘ diluted pnoi to tiic operation, 
to appioMiuately tlie concenUation of the syiup. Meehan ic'al 
treatment of th(‘ molasses, as in the rase ol the syiii[), should 
piecedo the siil]>hilalion piocess. 'Plie conliol of the ojxsution is 
conducted m exactly tlie same way as with the syrup. 

Inversion in Syrup. 

Sulphurous Acid and Inversion, -It is a widl-known fact that 
at a high tempeiaUne the action of suliilnnoiis acid gas on pine 
sugai solutions is of an mveilmg cluuactet. lIowe\ei, it is e<]iially 
established that in tin* < as(' of ram* (oi heiu) iuui*s, whi< li (ontam a 
c<M tain (piantits of oiganic sails, tins in\ ei ting mllmuK e of tin* S( )j is 
exei led to a nun li smail<‘i extent, 7'luis tiu' oigaim salts j>ies(*iu in the 
syiup have a heiielic lal mnuem e in elie<'kmg tlie jnoi esh of in\ n sion. 
Tins inopeitv is altnhuti'd to the fac'i that tli(‘s(* oiganic salts 
comlmu* with liu' siiliiluiioiis at id and sulphiiiic lu id ex ( uiing in tiio 
syiiiji, foiimng sulphites and sulphates, and Idx'iatinu otuanic acids. 
Jlenco, the 1 let* inincial acids pieviously existing in llu* syiup luv 
ie[daced In weak oiganic: acids, the mveitmg [lowm of winch is 
consul(‘iahly l(*ss, 

Not only is the nneision process clcpendent ujion the temfiera- 
line, Init also on the conditions undei which the* healing (>()eiation is 
peiformed, I'oi instance, theie is an appieciahle difleicnce between 
the lesiilts ohlainccl fioni heating tlic snlphilated syiup at say 70“ C, 
'^’n air” and “in vacuo.” 
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n the first case the acidity of the scaicclv diimui^hes, 

tlie sulphurous acid (obviously occuning in tlio lorin of 
iO,i) is apt to he oxidized by the oxygen of the an fonning 
Inn 1 C acid. In the second case, liowevei, tins piocess is not 
y to occm, fm these leasons : 

. Tlie acid leaction of tiic syrup in llio vaciuini pan dinunishcs 
lly vulli the volatilization of the fioe sulphurous acid and the 
me acids* 

I, The (luanlity of oxygen occuning in the pan is insufiieiont 
he abovcMuentioned piocess of oxidation. 

A'e thus conclude that, piovided the Ireaiinenl of the syiup in 
siili^hiiation station is lationally conducted, no Icat of extensive 
rsion need be entertained, though the syiup is siiouglv ai id. 

Conditions to be observed, — ]’'or the lational lieatincnl of tlu* 
p, the following points should be home in iniucl, 

1. The sulphitation operation should be earned out aitei the 
hanical treatment (riltciiiig oi settling) of the syiu]). 

2. The syiup to be sulphured should not bo at a tenii>euitut e 
/e 65" C, and if previous fiiUation is applied the s>iup sliould 
ooled down to tins tcmperatiuc, 

3. The tune between the end of the sulphil.ilion piocess and 
diawing of the acid syrup into the vadium pans should lu- as 
*1 as possible, 

I. All jMpings tluoiigli which acid syrup is to uin should lx* 
Ic pielciably ol co[)i)ei, and all ie<„cpli()n tanks loj ar idilird 
ip should be piovidecl with a coating ol atul-iinx)! [laint, 

'riio last point, ol couisc, lias nothing Ui do wuli nua-ision, bill 
L preveiUne measuie against the ct^nlaminatmn ol tlu' syiup 
1 iron compoLuuls, whi< h nnpail a gieyisli toloiii to ihe sugai 
^tals. 


Corrosion in Syrup Apparatus* 

The detiimoiUal cfTect of roirosion, whicli iiivaiiablv oernis toa 
itei Ol less extent when strongly acid syiups aiech^alL with in llii* 
uum pans, is familial to those concerned vith the manufaclUK* 
vhite sugai. 
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During the boiling piocess, volatile uiganic acids and fice 
sulplnuous acid aie earned along with tlie vapoius, so tliafc cveiUu- 
ally the pgiing conducting these vapouis is bound to suffci fioiii the 
coirosive action of these acids. 

In ordei to lecluce the cfTect of coirosion to a niininnun, it is 
advisable to coat the inside of the A^apour-conducling piping and 
domes of the pans Avith a layer of ferric oxide. 

Sodium Hydrosulphitc, or “Blankit.” 

Its Use ii\ Syrup Bleaching. — Since this subject belongs to the 
category of sails of sulphiu acids, the tioatment of this compound is 
within the scope of this work. 

Blankit is the pure sodium salt ol hydrosuliiluuous acid 
(Na-iS'/X) and comes into the maikel as a white powdei , leadily 
soluble in walei ; if protected itom nioisluie, it amII Keej) bn an 
unlimited lime in any climate. 

The chemical action of sodium liydiosulphite on sugai juices is 
explained in two ways.’ 

Accoiding to iIh' firsl in] nation, suljihurous a< id gas and lu’diogtsi 
aie foimed thus: 

1. Na- S.O. -I- MiO - Na, SO, T SO, I 11, 
and accoiding to the second, uiulei the inlUn'iU(‘ of tcmpeiatui t‘, 
the hypothetical SO is [otnied, which is immediat(‘ly n\idi/i‘(] to 
SO,, thus . 

.A Na, S,0, ==Na2SO, TSO 
SO -b 1I’,0 - S()2 + \h 

The decoloii/alum of llio syiup by sodium luiliosulplntt' is 
instantaneous, and in spite of the small quantity <)! lh(‘ ag('nt iis<‘d, 
llic effet t is sinking. 

Sodium hychosulplnle docs not i(‘(iuiie an acid iiu*dunn, but 
bleaclies as well in neutral oi alkaline solutions. Tli(‘ decolori- 
zation hi ought about by Hlankit, bowcivei, is unstable, the oiiginal 
coloin of the decolou/ed puces leturning on ex[)osiuc to the an, 

M)eiil«5chc Ziiclvcniulusti le, lOOH, p TOr, 
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this reason the agent should be applied at as late a stage 
be manufacture as possible, viz.^ in the vacuum pan, shortly 
re graining. 

\ further advantage attributed to Blaiikit is that it diminishes 
viscosity of the syrup oi molasses. 

Application » — Sodium hydiosulphite may be applied cither as a 
der or in solution. The lattei is obviously to he preferred, as 
nds to a thorough mixing. It must be lemembeied, howevei, 
solutions of sodium hydrosulphite cannot he kept fot long, as 
' lose in decolonxJng powei ihiough oxidation by the aii, and 
t therefore always be made up ficsh immediately before use. 

[n practice the application of ]:^lankil is made m various ways, 
i method is to add the H lank it to the concentrated juice not long 
>re it IS boiled. Another, which is a most lalioiial one, is to chaw 
lution of ]:ilankit into the vacuum pan boioie giaining, and at 
am intervals duiing the growth of tlie sugat nystals. 

Syrup or Molasses— Order oi Application 
oi the diiierent Agents. 

Whethei the Hlankit sliould be applied to syiup or molasses, 
)olh, is an open question, and greatly depends upon mdiMdual 
lion. \\ hile in Mauritius the aullioi condiic ted a sc'nc's ol 
enments tone lung tins point. 

Notable Lhaiactei isties ol Mamitiaii siigai «iie its bnllianc y and 
teness. Tiiese cpialities aie indispensable' it llic' sugat is to 
ipete \mL1i the Natal siigai cm tlir (hijx' maiket. Now, .is tfic* 
iiaiicy of tlu' sugai is a pnnu' )artoi,lh(‘ nu (‘stigatioii ot this 
it was one of the chid amis of tlie expeiiineiiLs 

hV)r this put pose s>uips weie si'jmMtc'iy tic'ated witli the Ihict* 
olonzing agents, i.tc, sulphuious acid, sckIiuiii pliobpli.iLe ami 
ium h\diosu]phite, pnoi to entering the \a( uum pans. 'I'lie 
ars cured ftom tlic dilfei out sti ikes wc'i e examined as to w hiteiiess 
btiJhancy. The sugai oiiginating lioni thc^ syiup tieated witli 
lum hydiosulphite was by iar tlic) whitest, hut at the ‘'Unie time 
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the least brilliant. Its ap[)caiance was conipaial:)le with tliat of 
snow, oxceoclingly white but dull. Tlic syiitp tieiited with sodiutn 
acid phosphate produced the brilliant sugar, of a satisfactory 
wliite colour. In both cases the syuip was fust sulpbitaled. 

In the case ol fiist molasses, on the ntlicr hand, the ciystals are 
so small that there is no question of bi illiancy, so that the wluteness 
of the sugai ciystals became the piinie lactoi. 'Phe veiy same 
experiments were earned out with the first molasses, the supeiiot iiy 
of sodium hydrosulphito m this case being mdispuiabic. 

Thus we conclude that foi the piodiiction of supoiioi plantation 
white sugai ” it is advisable to treat the syuips with sulphurous acid 
and subsequently with sodium phosphate and the fust molasses 
with sodium hydrosulphitc. 
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THE SULPHITATION PROCESS IN PRACTICE, 


Having studied the principle of the suiphitalion piocess as 
died to cane juice, syrup and molasses, we can now pioceod to 
vey the piocess as applied in practice, and, in tlic next cliaptcr, 
lew ** white sugar processes ** in general, 

General Scheme of Operation, — The usual modus operand i 
pted by numerous white sugar mills follows with slight vaiia 
IS the course given below, 

Purification of the Mill Juice, — '^l^he mill juice luns from tlie 
I through coppci stiaineis into Ivo reception ttanks, used uIUm- 
3ly, in which some of the insoluble inipuiities att* dcposiU'd liy 
vuty. These tanks are piovided with o\eillows, whudi alhnv 
e, now fieed from its laigei and hcaviei impui ilics, siu li us sand 
mud originally adhenng to llie cane, to dischatge mlo a tliiid 
option tank. It is then pumiK'd into measuimg \('ss£'|s, ulieiuc* 
ra\ itatcs into liming tanks. 1^'ictiuenlly the measiinng (aiiKs 
also used for Inn mg pui)K)sc“s. 

Tempering, — 'fhe lemjn ring oi liming i>f the )un e is pfalonned 
idding a dcdimte ciuaiUity of Iime-milK to llu* jUice, tli(‘ amount 
1 vaiymg consakaablv nr ( oi ding to < ir rumstam rs. It ranges 
1 about h to IJ lities (in e\n'[)tionaI case's even Inela'?) ol lime 
: of 15^’ J-leaume to 1000 litu'S of juicas 'I'Ih* usual pr,i( laa' 
D use 8 lutes, e(iui\alc*nt to -S X lOS guns, ol ('a(). As it is 
ntial to obtain a tlioiough imxUne ot llu' linic iniiK willi the 
2, the mixing ptorcss is best earned out in (I-sha|H‘(l stining 
s fitted wUli a double spiial, gear-dnven. 'I'he jUice is then 
into a reception tank fiom which it is pumped into sulpliilalion 
els. 
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Sulphitation* — Under continuous agiUition»the juice issulphitaled 
until neiitiality with phcnolphlluilein is icached. Pi<ivious heating 
of the limed juice to about 45”C (in no case i)eyoiul 50^‘C) will 
prove l^encficial. 

Heating.— The sulplutated juice on leaving the sulphitation tanks 
Is pumped througli a multi-cii dilation (juick-speed licutei, in whicli 
the tcnipeiatincof the juice is taised under picssure to about 1()5''C. 
A usual piaclice is to dischaige the juice into a conection heater 
(A spinal 1 pan) provided with a steam heating dovicci, Th(‘ juice is 
here “ corrected from the somewliat vaiying temperature pi evading 
in the fust heaters. 


Cleaning. — It then uins by an oveillow into a senes of juice 
settling tanks oi suhsideis, wlieie it is allowed to settle. d'he 
settling process is followed minutely by taking samples at intervals 
and observing the progress of the clanriuUion ol tin' juu'e, 

The clear juice is tapped oO' from cocks, ot (loat cocks, at suitable 
levels, and runs into a cleai-jui(e tank, wlienct' it is pumped into 
the evaporation plant. It is advisable to liliei llu' juh e prior to its 
enter mg the leception tank tlnough a tevoKing sieve ol veiy line 
btonze gauze. 

The seclinient or duty juu c is allow I'll to disc haig(* iiilo lilow-up 
tanks pu)\ideii with a petforaU'd < oppi'i ( oil, w'ln'U' il is diluted 
and boded by means of hvc steam. 

Alter a thoioiigli lioiling, ihi* diluted diitv juice is pum()e(i into 
a second set id settling tanks, ha\ing about oiu'diltli the < .ipa< ity ol 
the fust tanks, and suhjectc'd to a sts'ond thoiougli suhsidation. 

The c'leai juice fioin these sei'ond suhsnUns is denliaiged into 
the same clear juite leception tank, but tin* sediment goes into a 
second senes of blow'-up tanks W’hen' it is diluted and bodecl, and 
a ftenvards filtered in eillun (liter -pi esses oi 'I'ayloi Idteis. T\\q 
clear juice from these fiUets runs into the ( leai juice tank. 



The Suiphitation Process in Practice, 

Evaporation, — ** If measuics have been taken foi settling the 
p, it should be borne in mind that the gon cent rated juice must 
)e allowed to become too thick ... A pioper settling is propor- 
ite to the diOerence which exists between the density of tlie 
entralcd juice and that of the subsiding impurities. If this 
rence is considerable, m other words, it the juice is less conceii- 
id, settling will proceed much more loaclily, and vice versa. 

^ In general the impurities subside veiy readily and lapidly at 
Be, but above 27‘5^^ He the process is less successful.” ' 

'‘reatmont of the Syrup. — The syiup is drawn fioiii the last 
d of the evaporating installation and dischaiged into elnmnatmg 
s and heated to boiling point. The scum formed on the 
Lce IS carefully skimmed off, and the syrup allowed to gravitate 
igh special filters into cooling tanks, or discharged into a senes 
Tup subsiders. The sediment in the latter case is preferably 
ned to the mill, or one of tlie first reception tanks, slowly and 
arly, so that it may be distributed as much as possible ovei 
volumes of the raw juice. 

datemperalure below 65"C, Ibesyrupissubsequently suljihiLated 
[ acidity of TO grin, of SOj per liiie of concentrated juice and 
Ded up into the vacuum jian supply tanks. An addition of sodium 
Dsulphile may be made in the tanks or m the puns at oi>tion. 

Treatment of the First Molasses. 

he molasses obtained on < in mg the first inasse< lules, of a punly 
to 68 and a I^rix of about Sir, contains all the iiiipuntics of Uk' 
Ljcuite 111 a more concentrated state, in addiUqn to hates ot non 
ounds originating iiom the tanks by then constant toiilatL 
the acid syrups and molasses. A siqiaiate claiifKdtion ot the 
>ses IS therefore to be recommended, so that all llie suspended 
amcal impurities may be removed hefor'e a new ciystallizahon 
place. These inipunties may otiienvise inipait a datk tint to 
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the crystals of tlic second massecuite, and so piovent the olDiaining 
of a supciior puxluci. An efficient claiifiailion of the molasses is 
efTectccl by the following method. 

Clarifying the Molasses.' — 'The molasses obtained on curing the 
first massecuites is pumped into eliininatois piovided with p(3i forated 
steam coils. After being diluted to about dS'Mhix (35*5 Ihi), the 
molasses is thoroughly boiled. 'J'bci skimming olf of tlie scum 
formed on the surface is most impoilaiit and should ho continually 
repeated. 

The furthci iieatmcnt of the molasses, as in the case of the 
syiup, may be conducted in two ways, by (l) (lUenng, or (2) settling, 

L PiUenn ^ — The molasses is allowed to How through special 
filters into tanks to cool down to a tenn)etatuie below (>5^ C., at 
which temperaUue it is sulpbilaled to an acidity of 1*3 to 1*5 grms, 
of SO? poi litre. 

2. The molasses is discharged into subsiding tanks, 

where a quantity of sodium phosphate is added. The delcimma- 
tion of the quantity required is canicxl out in the laboiatojy, wheie 
samples of the same molasses are ticaled with di(((‘ieni (|iiantitics 
of the phosphate. 

After having iindei gone either of these treaimonts tiie molasses 
is drawn into the vacinmi pans. The applicalHUi ol sodium hyclio- 
sulphiie in the varuimi pan will undoublodly ptov(* iKMienruil. 
The quantity of Rlankit obviously \aiies ai'toiding lo (iicunv 
stances, but appioximately 17 to gims. ol this siibstauM' to die 
ton of massecuite may be applied. 

Treatment of Second Molasses. 'The niokisscs olUamed on 
cuiing the second massecuites is diluted and llioiougbly boiled in 
blow-up tanks, fitted with jx'ifoialed C()[)pei toils, (icncrailv a 
furthei clan fica lion of this molasses is not leq Hired, 

Boiling. 

'Phe tieatment of this subject in detail would natiually be outside 
the scope of this work, hence only a summaiy is given in the 
following section : — 

In Java, two methods of nianufacluimg white sugar are m 
vogue. The fust pioduccs only supeiioi fust sugai and supeiKir 
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asses sugar » while the second method consists in turning out 
/ superior wliite sugar and exhausted iiiolasses. 

-By keeping the first product separate from the afler-pioducl, it 
vident that the quality of sugar is bound to be superior. There- 
in in white sugar pioducing countries like Mauritius and Natab 
jre tlic coloiii of the sugars is of utmost importance, the method 
blaming the whole product in one *‘jeB’ cannot be advantageously 
pted. 

The Two^sugar Method. — In obtaining sugai in two jets, all 
thick-juicc IS entiiely boiled to a puinary massecuite m such a 
inei that the “uin-ofTs" fiomit shall have a puiity of about 65". 
!se run-off syrups ate tlien woikcd up by slow boiling and lengthy 
ing to a molasses of about 33" (juuticnl of punty,” 

‘ \Micn the initial piiiity is high, the sugai is sepaiated in Lhice 
es, VIZ, (l) fust sugai with a lun-o/Tof 70"; (2) superior molasses 
Li, witli a run-off oi 55" ; and (3) molasses siigau This last sugai 
HUi white siinullancously with the biipeiiot molasses sug.ii, and 
ed witii It.” 

Single Sugar Process.— ** In the method of making winte sugai 
molasses, the piuity ol llu* tlm k-juice is coiUmitally hnvoK^tl 
m\jng-m the hist iiin-ofl. (leneially, it is best lo woiK with a 
line having a punty of 7^ " 80", when the lesullmg masset uite 
f mai'himiig gj\ es a tun-(»ff of about 58 oo [)univ As above, 
lun'ofl IS woiked m one jet t(j inolassrs, obtaining 
lasses sugai,’ whu h howiw er is not niarhiiu'd while* .is l»i Iok*, 
IS piigg(*{I and diaw'ii into llu* fust sugai pans. 'I fu piujged 
1 IS diUiteil in llie pans wntli sonu* mived thick ■ink, and 
foims a ‘ pit*dah*-< uile ’ |oi staitinL; giami Im dic' Inst siig,Li 
^ecuitcs” 

‘ vSulIi a Inst niassc'i uitc* sugai coieasls ol mo),is-,es sugar as 
unnaiv gram, .aid is boiled with <i ini\Une i>l s\ru)« and llm k- 
' having a [)UiiL\ ol about 7S ' SO'. '1 he lemaiiimg rumollome 
ti gives molasses sugai, ele.” ' 
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For the manufacture of superloi ^vlute sugai it is latioiuil to 
adopt fiactional centi ifugalliiif^, by wliich pioress the “green 
moiasses" (impuHj molasses fioin tlje fust s(‘l of eeiitiifugals) is 
separat’d ftoni the “deal molasses ” (wliieh is an almost put e sugar 
solution coming iroiu the s<‘rond s(H of centniugals), 'Phe < lear 
molasses is i)uini)ed eithei diierllv into the eoncmUnUtd juice tanks 
oi into special tanks, whotu'c it is diawn into tlu* pans scjiaiately. 
I'ho gieen molasses is luMiled as (*\plamed pu^viously, 

Blueing the Sugars, 

In oidei to neiiUalixc tluj last tiaces of yidlow tint on the 
ciystals, it is a usual pnu'tice to blue the supcnoi sugais with a 
solution of oithei ultiamaiimj oi indantlmme in tin; cenltifugals, 
Wlien employing this niothod, it is essentia) lliat the solution sliall 
not contain huge paiticles of the blueing subslanc(‘ in suspension. 




CHAPTEl^ X. 


iOCESSES ADOPTED BY THE LEADING WHITE 
SUGAR COUNTRIES. 

After sUulying a general scheme of while sugar nianufacliue, 

can now proceed to dcEil with the mam processes as applied in 
j three leading white sugar countiies, Ja\a, Maun tins and 
itah 

I- Java. 

The scheme desciibed in the previous chaptci may l^e taken as 
j standard method of white sugai manufacture accouling to the 
phitation piocess in Java, 

The Bach Treatment of Syrup. — Recently, howevet, a new 
)cess of ti eating the cnncentiated juice lias been nUnjdiK ed by 
cli, and has given satisfacloiy results, 'Phe inod(‘ of o[)eialion 
ty be dcsciibcd as follows . — 

The syru]^ IS drawn fiom the last vessel ot tlie evapnmtinn plant, 
d pumped thiougli a syiuji-coolei , 'Phe t<)i>l('d synip is (list hailed 

0 a senes of first suliiliilation \ essels, Mdiei(‘ it is fiisl luMtt’d with 
le until a distinct alkaline icaction is ic\k lu'd, and tln' limed syi ui) 
:>se{iuentlv sulphitaled to neutialily, h then i uns into clnninalnig 
ns, wiieic It IS luxated to iioilin^ liuint, Liu* scum loiiiu'd on the 
[fate of llu* IkiuuI being caietully sKniinied off, and eventually 

1 concentialed juice giavuares into a letejitioii lank, wlieiu i* it is 
mped through lilter-pi esses. 

The fiiteied syrup is pumped fiom a leceplion tank thiougii a 
Dler into a second set of sulphitation v<‘ssels. A(li*i iieing salis- 
:tonly bleached by the se< ond appluation ol llic siilpliurous <if ul 
5, the syiui) is dischaiged into a icroptiou lank and iilliinalely 
mped into the vacuum pan supply tanks, whence it is dtawn nuo 
5 pans. 
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II. Mauritius. 

The f^enoial method of nuuuifacturinpf white siigiu in Mauritius 
is along the following lines ; 

Sulphitation» — The null juice is pumped continuously though a 
sulphilation tank of the “continuous sui|:iiitation ’’ type, the 
sulphurous acid gas meamvliile being foiced tin ounh the juice by 
means of steam injection (Giffaid), The acidity to whicii the raw 
juice is geneially sulphitated langes ftom 0*8 to 1 pei cent. SOy, 

Liming and Measuring'- -The sulphitated piU’C is then lun into 
liming tanks, in which it is ineasiued and limed, 'J'ho extent of 
liming vai ies in diffeienl Jactoiies : usually tlie a< id juite is limed 
until only a slight a( id louclion with litmus papei is obtained, 
Neutial juices are met with only in a few lactones, llie leason being 
the dirjiculty of obtaining an exact neutiahty by nusins ol lime. A 
few othei factoiies, again, pictei to woik with slightly a('id juices. 
In sonic instances the suliihitated juice is teiuh'ied alkaline liy a 
siuplus of lime and suhsc(|uently tteaU*d wiUi phosphoiu acid until 
a slight acid leaclion is leaclu'd. 

Heating the Juice. The juu(‘ is pumped thioiigh a s(‘n(‘s of 
heatcMS, being usually licated to 70' (‘. In a niinilH'r ol 

factoiK's th(‘ iui(‘e, altei licmg heated, is allows'd to inn tliiniigh 
a “ hue poital ” (dest nhed m ('haplei \IIJ, m wliuh il deposits 
pait ol its impuiitics. This a[>paialus is gradual!)’ hetonimg, 
however, less pu]mhu, and a gie,it numhet ol b'KtoiU’S ha\e 
distal d{*d il. 

De?ecatiou,- h'unu tlii' “ hat [ua lal ” tlu* luneeiiliei lunsta is 
pumped into defetalois, pio\id('tl with lusUmg toils ot duuhh* 
bottoms. U IS lit'ated to btjilmg point, m otliei uouls until tlu* 
layei ol scum loinied on tiu' suihut* begins to luusL (tiatkiiig 
point), wlieii the juice is allowed to stdlle. 

Filtering, --The deal luice giavitates tlnongli a seMt‘Sol Danek 
fiUeih, oi in some cases thiough a save ol line g.uizt* into a letc])' 
tion tank. 
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The sediment of the defecators is discliaifjed into blow-up tanlcs* 
i ere it is thoroughly boiled, and afterwards pumped through filter- 
3 sses, ftom which the filtered juice iiins into the same reception 
ik. 

Evaporation and Treatment with Phosphate. — This clear juice 
pumped into the evaporation plaiil and is cuiiceniuUed to about 
iJeaume, The syiui> is discharged into settling tanks of 
iple capacity, whcie it is treated with ph os photic acid (in the 
'111 of calcium supci phosphate containing ‘I3"45 pei cent, of 
osphoric acid). 'Phe amount of phosphate applied vanes, langing 
im 1 to T5 guns, (in some cases even ^ gnus.) of supei phosphate 
i litre of syrup. 

Subsidingi — As this agent not only clecoloiizcs the syrup, hut 
50 pioduces an appieciable precipitate, it is evident that sufficient 
lie should be allowed ioi settling ; accoidmg to the settling capacity 
the factory's disposal, the pei rod langes from iO to 2-1 horns. The 
glee of concentration and the temperature of the syiiip aio of course 
ctors to be taken into consideration in deciding the p<*nod of the 
ttling process. 

Sometimes the syiup tioni the evapoiaiini’ installation is luitliei 
rated to boiling point and elimniated pi loi t(j undeigoiiig the 
ttling piocess. AUei the s<‘ttling is ( oiiipleteil, llu- secliiucnt m llu* 
nup subsidei.s is usually disc hat ged into tlic iuko dclvralois. 

Boiling.- Phe cksu t oneimtiatc d juh e is lIkmi {liawn int*) tlu* 
\ciuini pans. C)t ten sodium In di osulphiU is <ipplioil itMhc sviup 
tliei just beloie entc'iiiie the p*iiu- (a duruiK tln' boiling. 

As poinUsI out pu‘vif)nsl\, the iiualit^ ol tlie sui;ai iii M*uiiitiiis 
mainly ('stinialed <iu tlu* rokiui o| the piodua ( lulrt tliesi* 
i cuinstaiu I s It is nol surpnsing tli.it the pMu ess ot “iliawuig in 
molasses in head hoilmus '* to usomu as iulk h aipfiini u lull' 
\^iU as possible, IS not tavouied tluTe. 

'Phe nu thoil ^eueially adopted on dial island is to piodm r Insl 
igais” liuiu syiup and “siaoud sugars" hoiu fnsL nmlassi's (both 
a supeijoi ^\lnie eoluiu ) \Mlhout utili/mg tla* “duuMiig ui ” 
jocess. huilhei low giade siigai s ot an inlei loi i oloui au‘ also 
rodiicc'd. 


Chapter X. 


.OH 


Molasses, ™Thc5 molasses is treated In a nianncn pieviously 
clescnbed. It js Ihoioii^dily boiled in blow-up tanks and the 
li^btei impiuities carefully skimmed off, A cei lain cjuaiUily of 
pliosidionc a<'id is a{]dcd, and the molasses allowfxl to scjllh^ for a 
consideiahk’ tiiiui, lh(‘ jenglb of winch depends uiion circumstances. 

Sodium hydtosulplille is also fie<]U(;iUly applj(‘d in the pans, 
when boding fnsi molasses. 

The Cl yslallization and Cluing pi of’esses m the laigiu factoiics 
aie usually caiiied out according to the melliods now univiTsally 
adopted, 


IIL Natal. 

The manufactine of while sugai in this (‘ountiy is almost on tlie 
SEunc lines as that in J\rauiitius. The following main didiMcnces, 
however, may be noted 

Wax Separation.— Owing to the fart tliat thoNiital iiiaes (fioni 
‘*IIba’' cane) genenilly contain excessive tpuintilies ol wax and 
othei VISCOUS substances, llu* Imu*d and suljdntated puce is pumped 
into EL senes of defecatois, bettcu cjilled “ wax sepaiatois,” 

'rh(‘ nuijoiity ol lactones usc' llie oidm.ny tyjx* ol I'kmk h defe- 
cators foi tins pin pose, and lollow th<' usual defecEition pioccss. 

A moie latiiinal mode* ol opmation now I'lnploved m seveial 
bicloiies c'onsisls ol Edlowmg tin* juice to lun tlnougb “I'onlmiious 
wax sepal JLlois” composed ol tliiee oi loin deletalo. s loniiecled to 
oneanotlKO. 'J'he uuce iiins slowly tlnougli the ( onse( iili\ <' d<‘f( - 
('alots, while tlie waxy mattei i isc‘s to the siitlaci' to loim .i liiick 
layei ol scuin, which is lemovccl iil ItecpieiU mtetvals, Plic' 
teinpenitinc* of llu' juice is kept l)c‘low ^ 2 ^' Jis ihe wax melts at 
iibout lliat tcmpciatine, and tlie legulation ol the tc'inpei aline 
reciiiiics taielul attention. 

Hie deal juice lunning out horn tin* last \ess('l is pumped 
tinoiigh ciuick-speed heatcis and its tenipeiatuic^ uus(‘d to lioiliiig 
]K>int, wHion it gi iivilEilc*s mtu subsiding tanks and subsispicmtly 
imdcMgoes the same jiiocessas iip plied in MEunitius. 



SUMMARY< 


In conclusion, it may be useful to give a summary of the 
')sei vat ions and conclusions arrived at in our study of the sul- 
li tat ion piocess and the nmnufactuie of **supeiior Avlnte sugar'’ 
:cordine to that piocess, Foi convenience and facility of 
jference tins can be done in the foim of a seues of (luestions 
id answeis. 


Tempering, 


In wliat form is tbo lime 
added to the juice ? 

Which foi in is pieleiable, 
and for what tcasons? 


\Miat (]uantity of lime- 
inilk IS used ^ 


Hf)\\ IS the ipiaiUity ol 
liino'niilk dclcinniu'd ^ 


I. As powdeied (puck) line, oi a 

lime-nulk, 

J, Li me- milk, as il conduces to 

thorough niiving, llnslaked 
lime IS bJaked incompletely in 
cold juice and is apt to foi in 
haid nodules coveied with a 
sticky layei of uniiunlies, 
which subsefiuenlly aH<‘t L tlie 
quality ol th(‘ juice. 

3. Usually 8 hties ol liine-inilk ot 
15' iieaiinic pei 1(K)() hties 
ol )UK(s 'This ligiiH' \aties 
ronsi(l(Mal)ly, and may ifing(‘ 
(loin i) to I 2 lities. 

d. (a) In llic lahoialotv bv d(‘lei' 
nninng liow’ many (as. ol 
lime-niilk aie ne('('ssai v to 
obtain a (omplele puaipiui' 
Lion in one lilic of juu e 
(h) Tlu‘ following iiHUhoti is 
picfeiablo * Add a (eilain 
(luantily ol Inne-milk to llie 
mill juice and tieat the latte i 
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in the factory according to the 
usiuil practic(3. A sainplo of 
the dcfecaUjcl jiiico is examined 
in the laboiatory with a few 
drops of a solution of calcium 
sacchaiate. The formation of 
a piecipitate indicates insufli- 
cient application of tune to the 
juice, The ainount of Jinie- 
milk added to the mill juice is 
giadually incieased until no 
fuithei piec’ipitate is obtained 
m the laboiatory lest. I'lie 
absence of a tuccipitate in the 
fust expeumeut shows tliat 
eithei the o\at t (juaniity oi an 
excess of lime-nnlk has hc‘en 
applied: the icgulation ol tiie 
ieinpcinif> should be peiluimed 
accoidingly. 


5, Whole and how is the 
juice to be tieaied with 
lime ? 


5, Pielciably in sp(‘cial liming 
tanks iiiuk'i constant agitation, 
AnotlH‘i pta( li('(‘ IS U) tciiija*! 
the jui<(‘ 111 tlu' na^asuim^ 
Lanjv, wlu'iKcil is disi liai^^ed 
into Imied jnicc* stiiimg tanks 


6, What loim ol agiLaUng 
tank IS most suitable ? 


(h IJoii/ontal I'-sliaped tanks, 
pic)\ idetl with a doiilih' siiiKil, 
niei liamcailN iliivcm \'(MtUrLl 
tanks liavo been pio\{'(l In 
allow llie setllma ol lime at 
the hoUom, 


7, At what tern I >ei at me 
should the Icinpeniig 
[)ioLess l)e cat lied out? 


7. The tempciatuie shouU! pn-bn- 
ahiy b(! kept luu, sa> al)inil 
3(r^ 3V' C. 
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Is it beneficial to heat 8. The heating? of the limed juice 
the limed juice prior immediately before sulphita- 

to sulphitation ? lion has given salisfaciory 

results. The lise of tempera- 
tuie iiici eases thceiieigy of the 
liming action from the chemical 
point of view, so that gummy 
and pectin matte is will be more 
readily precipitated, 'Diks is 
best done in the suli>liilalion 
vessels, whicli should be pro- 
vided with heating coils. The 
lesulting temperature should 
not exceed 30" C. 

What IS the action of lime 9. It neutralizes the free acids oc- 

on the juice ? curring in the juice, acts on 

album inoid, gummy and iieclin 
substances, which aie siihse- 
quently partly leinoved, pic- 
cipiLates vai lous hark jngnnmls 
and chioinogens and Inims 
sacchaiales and gliu'osales. 

Preparation oi Lime'-milk, 

f). What aie the (piahties l(). The lime shuiild l^e r)f ilu' jnti osi 
of the bine to be used ^ and l)estkindav.iilahl<*,( oulain- 

ingasliUleimjiMi iLv as [K)ssil)le. 
'rill' maximum of niagiu^sia in 
the lime .dlouahle is 2 , pci 
( cut, Ifo^ei bill nod, tilt' lime 
hcconies lot ky and slalvt's with 
difficulty, so Uiat it loses its 
efficiency, 'riu- lime should 
not contain any unhiuued jiai- 
licles, as these cause liouble. 
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11. The lime-milk shcmUl he liomo- 
j^enoous and vfdd gl Imrd 
particles of lime, which me 
apt to escape the action of 
the sulphurous acid and 
afterwards gnidually dissolve, 
imparting an alkaline leaclion 
to the ill ICC. 

It IS thciefore essential tliat 
the lime should he thoioughly 
powdeied and slakeil. 

Sulphitation of the Juice. 

12. What form of sulplu* 12, Vertical cjOindiical vessels, 

talion vessel is to be piovuled with heating coils, 

prcfeiiecl? agitating device, gas distii- 

huting piping and fuilhei 
accossoi les, such as gauge 
glasses, test cocks, tlieiino- 
meleis, etc. 

13. How is the disttibution 13. Uitlier by means ol peiloialed 

of the saturation gas pipes oi by s(j-callcd “ spidei 

pcrfoimed? webs,” The eflicieiu'y ol the 

SOu gas IS olndouslv dependent 
upon the thotoiighm^ss ol its 
(hstt ilniUon and also upon 
tile luMglU ol llu‘ piite to he 
liealed. Heiue lliose points 
should h(* taken into con- 
sidt'ialion when designing a 
sulplulalion \essel. 

14. How can the mixing 14. J>y conlimious agitation ol the 

ptoccss of the juice and juice dunng the sLiljdntating 

the gas he assisted ? ope i at ion and also by allowing 

the juice and gas to entei 
into the tank thiough a com- 
mon pipe. 


11. Of what nature should 
the lime-milk be ? 
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How is the sul phi tat ion 
process controlled ? 


How is tlie phenol- 
phthalein solution 
prepared ? 

How IS the indicator 
solution applied ? 


To what e\tent is tlie 18 
sulpintation piocess 
cairied out ? 

^^'hat OLcuis if the suh 19. 
I"))!! tat ion IS fuitliei 

extended ? 


T5. Hy the use of indicators, usually 
litmus 01 plienolphtlialcin, in 
the form of sensitized papei or 
solution. The i>hciiolphllialcin 
solution is pi el 01 able, 

A supplemental y control of 
the sulphilation process may 
he advantat»eously caiiicd out 
by flight,” lluit Ks, by follow- 
ing the couise of suljihitation 
and taking samples at intei vals, 
also ohseiving the piocess of 
seltlmg, 

U). Uy dissolving phenol phthalein 
in a 90 pci cent, alcohol solu- 
tion, in tile jnopoition ol 1 
to 30, 

17, My adding to a few drops of 
juice in a wiiiLe porcelain dish 
one Ol Uvodiops ol theiilicnol- 
phtlialein solution, oi by plac - 
ing a single drop of the juice 
by means ot a glass lod on 
papei fieslily moistened with 
the solution. 

I'nlil the iiiditatoi solution 
assLiiues only a iaiiU pink 
(oloration, instead ot a deep 
ciinibon. 

Ovei -sulplutalion/’ wliicli 
lendeis the juk e «i('ul and 
causes the loi mat ion of soluble 
bisulphites, wliicli aie subse- 
(juently (le< uuiiiosed m tlie 
e\apoiat()is into insoluble 
sulphites and liee sulphurous 
uckK 
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20 . To what is inciiistatioii 
and coiiosioiuitlnbiitcd ? 


21. How does inveision 
occur? 

22 . For what purpose is the 
sulphurous acid ga*' 
used ? 

Gencratioiv of 

23. In what foim is the sid' 
piunous acid used ? 

24. How IS It olilained ^ 


25. Wliai is the most suit- 
al)le nisialhUion foi the 
prodiK'Lmn ol SOu ? 


26, What are its advantages 
over othei plants ? 


27. What is the usual pio- 
portion of SO 2 in the 
conil^ustion gas ? 


20. Chielly to the ahove-nicntioned 
decomposition, The sulphites 
form incuistations on thotube>s 
of the calanduas, while the 
libel ated sulphuious acid is 
converted into sulphuric acid 
which exerts its coirosive 
pioptMtics. ["roe sulpluuous 
acid IS also pioduced by 
volatilization. 

2J. When acid juices «aie subjected 
to high tompcratuies inversion 
talces place, 

22. In the case of limed juices, 
SOa is chiefly used as neutral- 
izci. 

Sulphurous Acid. 

23. In cane sugar facloi ies almost 
exclusively in the gaseous 
fot m. 

24. lly the '^imph' (omlnistioii o( 
sulphui in ail ; 

S4 n., SO.j 

i!5. 'Pile ( onibination shown in I'ig. 
3, ChapliM 1)1, composed o( 
air-drier, aii-<'(jmpi ossoi , an- 
lecipient, sulphui linna<e, gas 
piirifiei and coolei. 

26. Mainly the gimeiation of very 
pill c satin alion gas, and an easy 
contiol ol the operation. 

27. This figuic vai ies considcraljly, 
but 15 ))ei cent, is satisfactory. 
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8. What are the main 
points to be borne in 
mind in the j^eneration 
of SOa ? 


2S.{a) Dry aii for combustion. 
ih) Air supply to be rof^ulal^ 
(c) Combustion leinperatiuc in 
the fiiinace to be kept as low 
as possible, 

id) Unifoini combustion of the 
sulphui layei in the futnare. 
(<j) Sublimation m the pipin^^s 
to be checked as much as 
possible, 

(/) The tempeiatiuc of the salu- 
ralion gas to be kept low. 

(^) TUo gas to be purified be- 
foie entering the sulpliitation 
vessels. 


!9. How are the piccau- 29. (^r) By drawing the an tluough 

tionaiy nioasuies to be an an c]iyet» ('oniposed ol 

cariied out? scvcial layers ol (luicKlmu'. 

(5) By using an an recipient 
and iTgulalnig valves, 

(cj 1>> cooling llie lumace hv 
means ol mniinuoiisly lunnmg 
watei . 

id) By melting llu* sulplnu tolls 
111 tlu iuinaet' Ijy pi(‘\inus 
lierUiiig ot tile tia\, .is t'\- 
plained ni C'h.ipttn IV. 

(e) I >\ i <i(jliiig, and Ihe [)io- 
vision ol sublnnaUns. 

(j) By (.oiistaiit to(>luig ol lht‘ 
gas b> nuMiis ol watui -jat KeK. 

(^0 By lilU'ung ihe gas tlinuigli 
coke 01 piimicc sloin*, a^iul 
washing to absuii) Irce SO.^, 
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Treatment of the 

30, 1 low is lli{*syiup tioiitocl 
pi ior to sulplnljitinn ? 

31, I low is IIm‘ suli)liiUiLion 
(’HU iod out ? 


33, I low is Uu* snlpliiUiliou 
of tlic syrup ronUoll(‘(l ? 

How is a slantljud 
indiiu^ solution pie- 
pallid ? 

3'l. How IS llu' liliation 
uaiiicd out with llu* 
iodino solution ? 


35. Wiial IS llio action of 
SO' on syinp ? 


Syrup and Molasses, 

30. 'riio syuip is hnated to boiling 
I)oiiU, (dimiiuUcd, and Gither 
tilliMud or sottlud. If fiJlGring 
is Ginployod, suhseiiucnU cool- 
inj‘ ol Iho syrup is nucossary, 

31, I'lui syrup is pumped up into 
sulpliitation vessels and treated 
with sulphurous acid until 
an acidity of 1 to ]'2 grms, of 
SOu per litre is obtained, 

33, Ily means of an iodine solution, 
with a slaicii solution as indi- 
cator, 

33. Ily dissolving *1 gnus, of iodine 
and about 7 guns, of potassium 
iodide in 1 litio of watci. 

3d, lOc.c. of syiup aie dilulud with 
wak‘ 1 , a little of tlie slateii 
solution added, and subse- 
<liiently titiated with the iodine 
solution. Each c.c, ol the 
sUuulatci iodine solution in- 
dicates Id) mgrni, SOj, 

35, Tlie action ot SO> on syiup 
is toui (old, namely : 

(u) It 1 educes the oiganie coloiu- 
mg substances oenn i ing in tlie 
syiup to colouilcss compounds, 
d'he bleaching elTecl due to tins 
phenomenon is, how even, only 
of a temporal y natute, as by 
^ oxidation the oiiginal dark 
coloui of the syiup gradually 
icturns. 
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(6) It imparls an acid reaction 
to the syrup, by which a 
dccolorization is caused This 
decolorization is preserved so 
long as the syrup remains acid. 

(c) It exercises a purifying in- 
lluencc, as it decomposes part 
of the noii-siigais, which may 
be removed eventually, 

{(f) It fiuther acts as a presoi- 
vativo of the syrup. 

-low docs the question 36* Although the syiup lias a dis- 
of inversion entei here? linctly acid reaction, aiational 

treatment of the syiup aftei 
sulphitation piecludcs inver- 
sion to any extent. 

37. It IS advisable not to allow the 
. tempciatuKi of acid syiups to 

exceed 65'* C in the alinos- 
plieie. A use in the temjieia- 
ture in the vacuum pans is of 
no f onscfiucm e, as already 
ponU(‘d out. 

38 , d'lie fust molasses is dilntcd 
U) about Uu* ([('iisity of th(' 
syi up, and suhsrcjuenl K ti (sUi'd 
in tiui same \va> as di(‘ syuip, 
d'he application of .uldiUonal 
hleadiin^^ ag('nts, su( h as 
phospli.iles oi sodinni hvdio- 
sulphilcs may pin\e to lx* 
adv anlagoons. 

iSili 


Vt what tempeiatuic is 
the sulplnlation jiiocess 
.0 take place ? 


low IS tin* molasses 
leatcd ? 
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